Bay Beach Public Meeting
Agenda

® Opening Remarks:
Senator Simpson
® Introductions
® Presentation of Bay Beach Coastal
Engineering Evaluation
® Public Comment Panel Discussion



Bay Beach
Coastal Drainage
Engineering Evaluation

Presented by:
Brooks Cahall, Drainage Program Manager
December 2, 2015



Discussion Topics

@ Project Objectives

@ Study Area

® Community Outreach

@ ldentification of Drainage Deficiencies

@ Proposed Solutions
» Relevant Agency
» Ranking Criteria

® Review of Concept Designs
® Next Steps



Project Objective

DNREC contracted with URS to:

~ Evaluate existing drainage problems
and provide recommendations to
DNREC for Drainage Improvements in 7
Bay Beach Communities

» Focus of the study was to develop small
to medium scale drainage solutions to

reduce the frequency and duration of
flooding.



Project Objectives
Flooding, Drainage, or Stormwate

Flooding Drainage Stormwater Manage
Is the submergence of Removal of runoff over Management of increas
land that is normally dry an acceptable period of  runoff caused by a cha
and can be caused by time which is typically in land use.

rainfall or tidal events 24-48 hours




Study Area
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Community Outreach

® Public Meetings
* Prime Hook
April 27, 2013
» Broadkill Beach
October 24, 2013
* Pickering Beach and Kitts Hummock e T—
November 14, 2013 FLI())EOCDIP:;G § ‘{DRA"INPA%E
» Slaughter Beach IN S, BOWERS
December 17,2013
» South Bowers Beach
December 19, 2013
» Lewes Beach

February 20, 2014

® Survey
» Sent to Property Owners in affected area
* Received 362 responses




|dentification of
Drainage Concerns
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Proposed Solutions

|dentified Concerns were evaluated In
the field by URS engineers.

Concerns were then grouped into 91
proposed solutions

Relevant Agency was identified by
DNREC.

» DNREC, DelDOT, Private Landowner

Solutions were prioritized using rankin

criteria




Relevant Agency

® DNREC staff reviewed proposed solutions and
identified which particular agency should take the
lead.
» DNREC - 39
» DELDOT - 13
* Homeowner Implementation — 14
* Municipality — 12
* No Solution/Out of Scope

® For Example DNREC doesn’t build roads so those
types of projects will be handed over to DelDOT.

® Some solutions can be achieve by a particular
landowner on their property and DNREC will provide
appropriate technical assistance




Prioritization / Ranking Criteria

@ Originally Developed by Drainage Sub-
Committee of Delaware Bay Beach
Work Group

@ Public, State, & Legislative Input

® Simplified to remove redundancies and
account for survey response data.




Prioritization / Ranking Criteria

Table 6.2: Ranking Criteria for Proposed Solutions

Catego ; 7 : Description s SRS kS CU L

Number of
Questionnaires with
Observations

Ingress and Egress

Frequency of
Drainage/Flooding (as
reported in
questionnaires)

| Yard/driveway flooding
Flooding Severity | Nuisanceroad flooding -~
S | flooding/road closure

Significant impact to utilities, roads (closure), business (closure or interruption), or
_drainage

_Minor imactEt_éE_ s, roads (partial closure),

No impact to utilities, roads, or drainage -

Complexity of Solution

: _priy e i
w:eg:ng?éﬁégtf Solution primarily on public property, with one to three easements th

P propety

i irely public .g., DelDOT, DNREC, U.S. Department of




Prioritization / Ranking Criteria

; nds or streams, or involves removal of
Environmental Impact e

of Proposed Solution

Environmental Required
Permitting Not required

Agricultural Impact

Septic System Impact | Short term

- —ng‘tg[m-nn —

Maintenance Cost

Project Cost

' If there are two or more access roads, multiply score by 0.5
If there is one access road, multiply score by 1




Selection of High Priority
Solutions

Based Selection of Projects on the
following Factors:

» Relevant Agency (DNREC Only)

» Project Complexity

Several high ranked solutions can easily be
designed & implemented with
DNREC/DelDOT staff

* Interdependence of Solutions

Upgrades to Oak Meadows Storm Drain
would likely worsen flooding at river road if
addressed



High Priority Solutions

Project

Project #1
(PB_04)

Project #2
(KH_06)

Project #3
(KH_07)

Project #4

(KH_09)

Project #5
(SL_02)

Community
Pickering Beach

Kitts Hummock
Kitts Hummock
Kitts Hummock

Slaughter Beach

Location
Pickering Beach Rd.

175 to 187 South Bay
Drive
297 South Bay Drive

Kitts Hummock Rd.

Passwaters Drive &
Marina Lane

Total Cost
$50,000

$53,000

$19,000

$83,000

$147,000




High Priority Solutions

Total Cost

Project #6 Primehook Beach 9282 — 9316 Shore $94,000
(PH_04) Drive

Project #7 Broadkill Beach 1614 N. Bay Drive $37,000
(BK_03)

Project #8 Broadkill Beach 103 California Ave. $27,000
(BK_05)

Project #9 Broadkill Beach 6 and 7 Arizona Ave $40,000
(BK_06)

Project #10 Lewes Beach Intersection of Cape $66,000
(LB18) Henlopen Dr. and Fort

Lewes Ct.




South Bowers

® Only solutions recommended by URS is to
significantly raise the road.

» Outside DNREC Drainage program Area
of Expertise

* DNREC has provided a copy of the
Report to DelDOT

® Subsequent to completion of this report

DNREC has surveyed the marsh “ditches”
and URS will provide an impact analys]
ditch cleanout as part of the n



Project #1

Pickering Beach
(PB_04)

Legend

Kent County 2 ft. Contours Proposed Contour EXISTING EDGE OF GRAVEL LANE.
(NAVD88) A -

Existing Paved Road ‘
Typical Cross Section E g

. ¥ Existing Gravel Road
=mm Proposed Ditch Centerline

’ ” Proposed RipRap
g EXisting Flow Direction

/\/ Existing Ditch Centerline

REGRADE APPROXIMATELY 350-FT OF EXISTING
ROAD SHOULDER TO PROVIDE 2-FT WIDE
TRAPEZOIDAL DITCH CONSTRUCTED AT 0.50%
TO DAYLIGHT AT EXISTING WETLAND DITCH.

PROVIDE 5'x5' CL-I RIPRAP
OUTFALL PROTECTION PAD. §

INV 12" HDPE= 1.25 _

-

PROVIDE 45-LF OF 12" HDPE AT 0.50%. .
RESTORE EXISTING GRAVEL ENTRANCE
TO EXISTING OR BETTER CONDITION.

EXISTING EDGE OF PAVEMENT. i

:
s iy
e e i

4

.

REGRADE APPROXIMATELY 900-FT OF EXISTING )
ROAD SHOULDER TO PROVIDE 2-FT WIDE '
TRAPEZOIDAL DITCH CONSTRUCTED AT 0.20%.

Project Highlights
 Regrade 1250’ of
shoulder to provide
roadside ditch
» Install 12” Pipe
under gravel lane

Costs
Eng. $ 20,000
Const. $ 30,318
Total $50,318




Project #2

Kitts Hummock

Project Highlights

) . e Storm Drain w/
Proposed End Section, |

Riprap Outfall Protection, CBs

and One-Way Check Valve

e Culvert under S.

Bay Drive

35 « Backflow
[E] Proposed Catch Basin Pe ‘ Prevention

» Proposed Storm Drain Pipe

3 Riprap » | COStS
B cxisting Catch Basin Eng. $ 20,000
@ Existing Storm Drain I \ Const. $ 33,044
 Flow Direction \ Total $ 53,044

Existing Ditch Centerline

| Drainage Area

1 ft Contours from LIDAR (NAVDS8S) |




Project #3

Kitts Hummock
(KH_06)

Legend " Project Highlights
Typical Cross Section “\_ 1 ft Contours "‘u,\ ‘ o Trea‘t and remove

7\~ Proposed Contour N/ Existing Ditch Centerline

Proposed Flow Direction ===== Existing Valley Gutter 1R ) P h rag m Ites
m Proposed RipRap E Existing Road 9 L 70’Of roadS|de dltCh
Proposed Ditch 15 Drainage Area \ . " g

* Maintain valley
gutter

J
p Tle Proposed Dltch

v v". \ o ;'::::. 3 e Costs
. ‘. 2] Eng. $ 12,000

Const. $ 6,500
Total $ 18,500

! ﬂ( . .
rid J 2l

f¢ ﬂ@n
a i Proposed Dltch 70 feet)

o /,‘



Project #4

Kitts Hummock
(KH_09)

L S ot Project Highlights
i \eig —  Maintain and/or
, redefine existing

Divide to Qutlet
roadside ditches

Costs

\ et , - | Eng. $ 30,000
S dand B 7 | Const. $53,280
fe - , | Total $ 83,280
# Flow Direction i » - - ’
Existing Dnveway Culvert : \ ' % 'J
3 3 »
+ Existing Road Cufvert :
Existing Roadside (Ditch Requinng £ § :
Maintenance Only) ¢ e,
Existing Roadside Ditch (Requining / ’

Redefinition)

Existing Valley Gutter
Proposed Ditch

Proposed Driveway Culvert
Drainage Divide

Proposed Riprap m

1 ft Contours from LIDAR (NAVD&8)

Haunsic (Bad, DiybdGkds, Osdiips, basisd, Sl Osoyfisiios, SHE
awvflazong, A ins S8 Uase Caciunty




Legend
9
“\_ 1t Contours
Drainage Area

7\~ Proposed Contour

Proposed Flow Directicn

A o)

#"N# Proposed Ditch Centeriine i

AN\\N] Proposed Paved Road

TRANSITION EXISTING GRAVEL
DRIVE TO NEW PAVEMENT

TYPICAL AT ALL DRIVEWAY LOCATIONS 7

EXISTING PAVEMENT TO BE
SAWCUT FOR SMOOTH TRANSITION J®
TO NEW PAVEMENT

-——

Project #5

Slaughter Beach
(SL_02)

; Sando,}
il

Nero,
(i .,;

PROPOSED 200-FT 2-FT WIDE
TRAPEZOIDAL DITCH

TRANSITION EXISTING GRAVEL
ROADWAY TO NEW PAVEMENT

Project Highlights

* Regrade pavement
section

« Construct roadside

swales

Add swales

Costs
Eng. $ 45,000

Const. $ 102,082
Total $ 147,082




Project #6

Primehook
(PH-04)

\ S e = ) " % J|PROVIDE 2'x2' DELDOT D-4 INLET WITH TYPE-6
| B o T ) GRATE. TOP OF GRATE ELEV. TO BE SET 2"
. 7' /. BELOW EXISTING GRADE. 12" HDPE INV=7.22

Legend 2 ‘l NI\

1 ft Contours from Existing Paved

“\— LiDAR (NAVDSS) Road N y [PROVIDE 85-LF OF 12* HDPE AT 0.25%
Proposed Contour -~ Existing Gravel \ \ o~ L 7 i \

o o 5 Road PROVIDE TRENCH REPAIR AND PAVEMENT

Proposad Ditch ah \ RESTORATION TO MATCH EXISTING PAVEMENT

Centerline (J#{5 Orainage Area WA . OR BETTER. FOR ALL EXCAVATED TRENCHES.
' ropesed RipRap )

%0 . Ere 77 11\
laui |1 JEXISTING EDGE OF PAVEMENT. |\
» / ‘. ¥ \

REGRADE EXISTING SWALE AS NECESSARY T L% ‘
MAINTAIN A MIN OF 6" COVER OVER PROPQSED § PROVIDE 2'x2' DELDOT D-4 INLET

\

STORM DRAIN PIPE. ALL DISTURBED AREAS TO (U0 % WITH TYPE-6 GRATE. TOP OF
n ‘ EXISTING GRADE. 12" HDPE INV= 7.01
N N — = s ) A '
A PROVIDE 5'%5' CL-| RIPRAP ‘
S OUTFALL PROTECTION PAD. ~S—2c8
"— o T s L i
’ N INV 12* HDPE= 7.00. PROVIDE
T 2. 12" FLARED ENDSECTION
A ow ” ’ — — 8 =
| B SN PROVIDE 2'x2' DELDOT D-4 INLET WITH TYP
B b GRATE. TOP OF GRATE ELEV. TO BE SET 2"
k. Rl BELOW EXISTING GRADE, 12" HDPE INV=7.26
f b . - s - K - —— v’—'w'\
: oo 80 ,-g EXISTING LANDSCAPING AREA. § ? >
/. . '\ —— . —— — o
o« S o | PROVIDE 85-LF OF 12" HDPE AT 0.25% M-
r‘; B ————r . D L
- ‘h\} A EXISTING GRAVEL PARKING AREA/ DRIVEWAY. ‘
/s ~ “EIR " AT, SR TR e i
» \ :~

Project Highlights
e Storm drain with
CBs
* Riprap outlet
protection

Costs
Eng. $ 35,000
Const. $59,148
Total $ 94,148




Project #7

Broadkill Beach
(BK_03)

Legend 'Y Y Project Highlights
/\/ Existing Ditch Centerline ©~\_~ 1 ft Contours from LIDAR (NAVD88) , ‘ ,f ‘ ° Place new dran’]age

» Existing Flow Direction ' Proposed RipRap

------ inlet on North side
D Existing Paved Road i o e .
_ \ of Bay Shore Drive
- Existing Gravel Road I:] Proposed Trench Repair ) )
 Install drainage pipe
_ across Bay Shore
APPROXIMATE LOCATION OF EXISTING S F— Dr
PAVEMENT/GRAVEL SUMP. 7 « Place Tideflex gate
PROVIDE TRENCH REPAIR AND PAVEMENT P ; .
RESTORATION TO MATCH EXISTING ' N to prevent tidal
PAVEMENT OR BETTER. ‘ ‘ / B
: : backflow across
PROVIDE 2'x2' DELDOT D-4

INLET WITH TYPE -6 GRATE. N . | C Bay Shore Drive

B[ EXISTING SEPTIC DISPOSAL MOUND.

TOP OF GRATE ELEV=3.50
12" HDPE INV=1.63

Costs
Eng. $ 14,000
Const. $ 23,190
Total $ 37,190

/a

INV 12" HDPE= 1.50. PROVIDE

- EXISTING EDGE
TIDEFLEX INLINE CHECK VALVE / : OF PAVEMENT.

FOR BACKFLOW PREVENTION. / =) —



Project #8

Broadkill Beach
(BK_05)

Project Highlights
* Regrade & Raise
California Ave to

Legend

Typical Cross Section E Existing Paved Road |4 4

“\_ 1 ft Contours "7 Existing Gravel Road ' QQyS
ho
"

m Proposed Paved Road SVos \ dra|n roadway
@ i .
> « Current roadway is
2 lower that
REGRADE CALIFORNIA AVENUE FOR THE LIMITS surrounding lands
SHOWN TO SUPERELEVATE AND DIRECT ; B )
RUNOFF TO THE VEGETATIVE AREA TO THE that drain

\. .

R AN N

L & \ N EXISTING GRAVEL DRIVEWAY. |27 Co StS
PROVIDE A SMOOTH TRANSITION | = e
EXISTING EDGE OF GRAVEL TRAVEL LANE. @&
FROM CALIFORNIAAVENUE TO K‘ En $ 14 OOO
EXISTING DRIVEWAY. | g ’

v GUEERLL | | Const $13,332
Total $ 27,332

NORTH. SEE SECTION A-A FOR DETAILS.

EXISTING EDGE OF GRAVEL TRAVEL LNE.




Project #9

Broadkill Beach
(BK_06)

Legend : Project Highlights
Proposed Contour I:] Proposed Ditch . ° Reg rad E/Repave
Typical Cross Section m Proposed Paved Road A A”Zona Ave . to
» Existing Flow Direction E Existing Paved Road A P > draln roadway

 [Excavate Roadside
infiltration swale

{) EXISTING GRAVEL DRIVEWAY. Wlth perforated

o .
EXISTING GRAVEL DRIVEWAY. - PROVIDE A SMOOTH TRANSITION
PROVIDE A SMOOTH TRANSITION FROM ) ' g / FROM ARIZONA AVE TO Sto rage pl pe

ARIZONA AVE TO EXISTING DRIVEWAY. /i 4 | EXISTING DRIVEWAY. o Reg rade eXIStI ng

s \ PROVIDE 50-FT OF 8" PERFORATED HDPE. .
A \ A/'/ PROVIDE PERF. 8" ENDCAPS BOTH ENDS. drlveways to
i, A /,’ 3 =

PROVIDE 50-FT OF 1' WIDE x 3 DEEP ‘ provide positive

——— - Existing Fence Existing Gravel Road

| ~\_ 1 ft Contours Drainage Area

INFILTRATION TRENCH. TRENCH 1

SHALL BE LINED WITH NON-WOVEN d ral nage
GEOTEXTILE ALONG SIDEWALLS ONLY [&

AND FILLED WITH DE#3 WASHED STONE.

Jt
\ APPROXIMATE LOCATION OF EXISTING M
(FENCE TO REMAIN. TYPICAL WHERE SHOW. Eng $ 18 000
. ]

REGRADE ARIZONA AVE. FOR THE LIMITS
\_ > SHOWN TO SUPERELEVATE AND DIRECT Const. $ 21,375
~._4{RUNOFF TO THE PROPOSED INFILTRATION
RENCH, SEE SECTION A-A FOR DETAILS. Total $ 39,735
N

EXISTING EDGE OF GRAVEL TRAVEL LANE.

g =Y - TR



Project #10

Lewes Beach
(LB_18)

NS  /
EXISTING STORM DRAIN INLET TO REMAIN. L\‘

XISTING 12" RCP STORM DRAIN.

N

PROVIDE 64-FT OF 8" SOLID HDPE
AND CONNECT TO PROPOSED INLET

> 2

PROVIDE 125-FT OF 2' WIDE x 3' DEEP INFILTRATION
TRENCH. TRENCH SHALL BE LINED WITH NON-WOVEN
GEOTEXTILE ALONG SIDEWALLS ONLY AND FILLED WITH
DE#3 WASHED STONE.

PROVIDE 120-FT OF 8" PERF. HDPE FOR
WATER DISTRIBUTION WITH 6" CLEANOUTS
AT 75-FT INTERVALS FROM INLET.

REGRADE EXISTING LAWN AREA FOR THE ENTIRE
LENGTH OF THE PROPOSED INFILTRATION AREA

| TO PROVIDE POSITIVE DRAINAGE FROM THE EXISTING
ROAD SHOULDER TO THE INFILTRATION TRENCH.

PROVIDE 2'x2' DELDOT D-4 INLET WITH TYPE-6 FRAME AND
GRATE TO BE CONSTRUCTED INLINE WITH EXISTING 12"

PROVIDE FULL PAVEMENT RESTORATION |
FOR THE LIMITS SHOWN.

" EXISTING STORM DRAIN INLET TO REMAIN

EXISTING 12"
RCP STORM
DRAIN OUTFALL .

Legend

Sussex County 2 ft.
N Contours (NAVD88)

= Existing Flow Direction
Existing Ditch Centerline
Utility Lines and Poles
Typical Cross Section

=mim Proposed Ditch Centerline

Proposed Contour

Project Highlights

Roadside infiltration
system with
overflow into
existing Storm Drain
Regrade Existing
Roadside lawn

Add DelDOT Inlet
with grate for Cape
Henlopen Drive
drainage

Costs

Eng. $ 26,000
Const. $ 40,276
Total $ 66,276

l:l Proposed Trench Repair



Next Steps

@ Proceed with engineering to produce construction
documents for the 5 high priority projects

@ Drainage Program staff will reach out and provide
technical assistance to landowners with solutions
identified as “Homeowner Implementation”

@ Drainage Program Staff to work with landowners and
DelDOT staff as appropriate to address small high
ranked solutions.

@ ldentify opportunities to fund construction /
Implementation

» State Budget Process

* Grants

* Loans



Public Comments & Questions
Contact Information

Brooks Cahall, Drainage Program Manager
brooks.cahall@state.de.us
Stephen Wright P.E., Engineer
stephen.wright@state.de.us

Drainage & Stormwater Assistance Line (302) 855-1930
Drainage Program, Georgetown Field Office (302) 855-1930
Drainage Program, Dover Office (302) 739-9921

http://www.dnrec.delaware. qov/swc/Pa C
ainage TaxDitchWaterMg



mailto:Brooks.cahall@state.de.us
mailto:stephen.wright@state.de.us
http://www.dnrec.delaware.gov/swc/Pages/DrainageTaxDitchWaterMgt.aspx
http://www.dnrec.delaware.gov/swc/Pages/DrainageTaxDitchWaterMgt.aspx
http://www.dnrec.delaware.gov/swc/Pages/DrainageTaxDitchWaterMgt.aspx

